INTRODUCTION

Collection, authentication and extraction
The root of the plant Careya arborea was collected from Haridravati village, Hosanagar, Shimoga dist., Karnataka State, India in the month of March 2016. The plant was authenticated by Dr. S. Rajan, Survey of Medicinal Plants and Collection Unit, Ooty, Tamilnadu, India (voucher no.8570), where voucher specimens are preserved. The root was shade dried, powdered and Soxhlet extracted (300 g) with methanol (2.5 lts) for 12 h. The extract was concentrated under reduced pressure at 50-60˚C in a rotary evaporator, yielding a brown residue 59.25 g, 19.75%. The root powder was also extracted (350 g) in a Soxhlet apparatus successively with petroleum ether, chloroform, ethyl acetate and methanol (1.5 lts each) for 12 h. The extracts were concentrated. Yields, successive petroleum ether extract, yellowish semisolid residue, 2.94 g, 0.84%, chloroform extract, yellowish brown solid, 1.47 g, 0.42%, successive ethyl acetate extract, brown solid, 3.47 g, 0.99% and successive methanol extract, brown solid, 22.9 g, 6.54%. The extracts were stored in a closed vessel at 4°C in a refrigerator till further use.
Pharmacognostic evaluation
The dried root powder of Careya arborea was used for pharmacognostic evaluations. Loss on drying, alcohol and water soluble extractive values and fluorescence analysis by treating the powder with various reagents and observing under ordinary light and UV light (long, 360 nm and short, 254 nm) for possible color variations 14, 15 were determined. The extracts were also observed for their color variations under ordinary and ultraviolet rays. Ash values such as total ash, acid insoluble ash, watersoluble ash and sulfated ash were determined according to the Indian Pharmacopoeia. 16 The extracts of Careya arborea were subjected to preliminary phytochemical screening for the detection of various plant constituents present using standard procedures. 15 
Antimicrobial activity
The crude methanol extract, successive petroleum ether, chloroform, ethyl acetate and methanol extracts were evaluated by MIC for antibacterial activity against C. freundii, E. coli, P. aeruginosa, S. aureus, L. acidophilus, S. marcescens and M. luteus and for antifungal activity against C. albicans, C. glabrata, C. krusei, M. furfur, A. niger, R. oryzae and Mucor sp at different concentrations. The MIC values of test substances were compared with the activity of standard antibiotic. Standard procedures were followed. 17, 18 The microbial strains and their sources are shown in Table 1 .
Antibacterial activity Preparation and standardization of stock cultures
A day prior to the experiment, a loopful culture of E. coli, P. aeruginosa, S. aureus, S. marcescens and M. luteus were grown in NB at 37°C for 24 h. The culture of L. acidophilus, was grown on MHA. The cultures were adjusted to 0.17 absorbance at 600 nm (corresponding to approximately 10 8 CFU/ml and 0.5 McFarland Standard), using a spectrophotometer and further diluted to a concentration of approximately 10 5 CFU/ml.
Preparation of resazurin and standard antibiotic solution
The stock resazurin solution was prepared by dissolving 2.7 mg in 4 ml of sterile saline. Further, working solution was prepared by dissolving 1 ml of stock solution in 5 ml of sterile saline. The standard antibiotic i.e., ciprofloxacin solution at 1% concentration was prepared in sterile distilled water.
Preparation of test samples
Test samples crude methanol and successive petroleum ether, chloroform, ethyl acetate and methanol extracts were prepared at 10 mg/ml concentration by dissolving 10 mg of test sample in 1 ml of MHB. Sample were mixed using cyclomixer for 5 min and sonicated for 5-10 min. Samples were mixed thoroughly before using for experiment.
Determination of MIC
Experiments were performed in triplicate under aseptic conditions. A volume of 50 μl respective sterile MHB was added to all 96 wells except first three wells of the microtitre plate A 1 B 1 C 1 to which only 100 μl test product was added. From first three wells (A 1 B1C 1 ) of plate, 50 μl of the test product was double diluted till A 12 B 12 C 12 .
To the wells containing test material 10 μl bacterial suspension of approximately 10 5 CFU/ml (10 6 CFU/ml for S. mutans and L. acidophilus and P. acne) was added. A growth control (bacterial cell suspension + 50 μl broth medium) from G 1 to G 12 and broth control (only broth medium 50 μl) from H 1 to H 12 was kept. A positive control that consists of ciprofloxacin was also placed in the plate. The plates were incubated at 37°C for 48 h. After incubation, 10 μl of working solution of resazurin was added to all wells. The plates were wrapped with aluminum film and incubated at 37°C for 1 h. The color change was then assessed visually. Any color change from purple to pink or colorless was recorded as positive (growth). The lowest concentration at which there is no color change occurred was taken as the MIC value.
Antifungal activity Preparation and Standardization of Stock cultures
C. albicans, C. glabrata, C. krusei, A. niger, R. oryzae and Mucor sp cultures were subcultured on SCA from glycerol stock. Plates of Candida sp. were incubated at 28°C for 48 h and other fungi were incubated at room temperature (30°C) for seven days. M. furfur was subcultured on Dixon's agar plate and incubated for 3-days at 37°C. In 10 ml of sterile saline, a loopful of fungal conidia was dissolved and total numbers of conidia were adjusted to 10 6 CFU/ml (0.5 McFarland standards) by counting under microscope using haemocytometer and fungal suspension was diluted in order to get 10 3 CFU/ml.
Preparation of resazurin and standard antibiotic solution
The stock resazurin solution was prepared as in antibacterial studies. The standard antibiotic i.e., ketoconazole solution at 1% concentration was prepared in sterile distilled water.
Preparation of test samples
Test samples, crude methanol, successive petroleum ether, chloroform, ethyl acetate and methanol extracts were prepared at 10 mg/ml concentration by dissolving 10 mg of test sample in 1 ml of MHB. Samples were mixed using cyclomixer for 5 min and sonicated for 5-10 min. Samples were mixed thoroughly before using for experiment.
Determination of MIC
Experiments were performed in triplicate under aseptic conditions. A volume of 50 μl sterile RPMI was added to all 96 wells except first three wells of the microtitre plate A 1 B 1 C 1 to which only 100 μl test product was added. In first three wells (A 1 B 1 C 1 ) of plate, 50 μl of the test product was double diluted till A 12 B 12 C 12 . To the wells containing test material 10 μl conidial suspension of approximately 10 3 CFU/ml was added. A growth control (bacterial cell suspension + 50 μl broth medium) from G 1 to G 12 and broth control (only broth medium 50 μl) from H 1 to H 12 was kept. A positive control that consists of the ketoconazole (standard antibiotic) was placed in separate plate. The plates were then incubated at 28°C for 48 h. MIC of M. furfur conducted in Dixon's broth and plates were incubated at 37°C for 3-4 days. After the incubation, 10 μl of working solution of resazurin was added to all wells. The plates were wrapped with aluminum film and incubated for 1 h. The color change was then assessed visually. Any color change from purple to pink or colorless was recorded as positive growth. The lowest concentration at which there is no color change occurred was taken as the MIC value.
RESULTS
Pharmacognostic evaluation
The moisture content, alcohol soluble and water soluble extractive values (average of three determinations) of the root of Careya arborea were found to be 5, 13.6 and 12.8 percentages, respectively. The effects of both ordinary and ultraviolet lights on fluorescence properties of dried root powder and for extracts are recorded in Tables 2 and 3 . The total, acid insoluble, water soluble and and sulphated ash values for the root powder of Careya arborea were found to be 2.5, 2, 2.33 and 2.5 (average of three determinations), respectively.
Phytochemical analysis
The qualitative phytochemical analysis showed the presence of carbohydrates, glycosides, saponins, flavonoids, phenolics, tannins, phytosterols and triterpenoids in the crude methanol extract. Flavonoids, phytosterols, triterpenoids, fixed oils and fats were present in the successive petroleum ether extract. Flavonoids, phytosterols and triterpenoids were present in the successive chloroform, Carbohydrates, glycosides and flavonoids in the successive ethyl acetate and Carbohydrates, glycosides, saponins, flavonoids, phenolics and tannins in the successive methanol extracts. The results from the above chemical tests are summarized in Table 4 . 
Antibacterial activity
Among all the extracts, the successive ethyl acetate extract was found to be most active with lowest MIC values against L. acidophilius (MIC 31.25 µg), S. aureus (MIC 62.5 µg), C. freundii, P. aeruginosa and M. luteus (MIC 125 µg, Table 5 ). The successive chloroform extract was found to be highly active against P. aeruginosa with MIC value of 15.65 µg. The successive petroleum ether and crude methanol extracts have shown medium activity against P. aeruginosa with MIC value of 62.5 µg. The successive chloroform and methanol extracts have also shown medium activity against C. freundii and P. aeruginosa, respectively with MIC value of 125 µg. Except these, the extracts have shown low activity against the remaining organisms. However, the standard Ciprofloxacin was highly active when compared to all the extracts.
Antifungal activity
The successive chloroform extract of the plant Careya arborea root was found to be most active against M. furfur and C. albicans with MIC values of 31.25 and 62.5 µg, respectively ( Table 6 ). The successive petroleum ether extract was also found to be active against these two organisms and C. krusei with MIC value of 62.5 µg. The successive ethyl acetate and methanol extracts and the crude methanol extract have also shown activity against M. furfur with MIC value of 62.5 µg. M. furfur was found to be the most susceptible to all the extracts. C. albicans was also found to be susceptible to all the extracts with MIC values ranging from 62.5 to 250 µg. A. niger was found to be the next susceptible with all the extracts except the successive methanol showing MIC value of 
